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(54) ANTIFOULING COATING COMPOSITION, ANTIFOULING COATING FILM, SHIP OR 
UNDERWATER STRUCTURE COATED WITH THE SAME COATING FILM, AND METHOD FOR 
ANTIFOULING OF SHIP SHELL OR UNDERWATER STRUCTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an antifouling coating composition excellent in 
storage stability and capable of forming from the coating material itself a dry 
coating film having the proper degree of a film-consuming rate from the early stage 
of underwater immersion, sustaining hydrolability for a long period of time and 
capable of continuously exhibiting an excellent antifouling performance to 
attached organisms to a ship, an underwater structure or the like for a long term. 
SOLUTION: This antifouling coating composition comprises the following ingredients: 
(a) a polymerizable unsaturated carboxylic acid hydroxy metal salt component 
unit-containing monomer and/or a polymerizable unsaturated carboxylic acid 
metal salt component unit-containing monomer not containing hydroxy group 
combined with the metal atom and/or a polymerizable unsaturated carboxylic 
acid silyl ester component unit-containing copolymer and a copolymer from any 
other unsaturated monomer capable of copolymerizing these monomers; (b) a 
copper-based composite powder prepared by coating the surface of copper 
powder and/or an inorganic copper compound with a particulate and/or layered 
copper oxide; and (c) an organic antifouling agent. 
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mm®. i ] ( a ) si^'tt^ffift]* )^>m^tmit^m 
(b) ^wlt^o, mmmu-^mrM (b) « 

S-f-ttfc «t / * ti JBttoBtfbiB bfrZteZct**® 

—ASS [ I ] : R'-COOM-OH 
K [I] 4\ RUi, CHz = C (CHj) CHz = 
CH- HOOC-CH = CH-, H00C-CH = C 10 
(CHj) -C0-5 ^O^fn^T^Stl^ffilir 

ffl«s&%^^rs#«tt**L, cn?>s*co- coo 
tKP+ s^jsj&fr nf* £ n 3 miL^-Tf^ tc w 

D*s/^jB«ia»*ffi^«a^(*T**»»*JB i~3 20 

#J*ffid*f #ffl£f* ( a ) *\ (^) 7^'J;HtF 

can** 6 ] ±asa^tt^tt»*;i/3j?^i^«{b^w« 

^WiaSttffi^f* (a) *\ ^JSHT-tiSS^Lfcfc F 

(a) ff, HKs£[II] : 

R'-COO-M-Ln [II] 

[j£[II]fK R'li, CH 2 = C (CHj) CH 2 = C 
HOOC-CH=CH-, HOOC-CH=C 

(CH 3 ) -o^o^fn^t^sM, ^p«afp 

U R 2 ti)^^ia 1 ~2 50IE[ffl(i:feD. 40 

a, nti&jBMonK^fliR- 1 (otk%7f<to ] Ti?n 

#J|M&S*i#S&f* (a) tf, ftaiR^tc^Lfct F 



^Wi^rttS^* (a) *\ a^tt^fflft*;i/#v» 

Ktt©l««»|EMHj£8So 
^Wimf-Kffl^* (a) tf, 

[I] 

^Wi^£r«ffi^{* (a) tf, aiftSfcttiHis^fcte^ 
«»Hjfi»Jii{i^rKfi^f*T*3 6 ~ 8 cov^ 

^Wit&fffts^-f* (a) t>\ r^>j;i/f®3n 

^urfig^{l!lO*S<* (d) ^±tfg^ LT ^<3, ±flE 

Sf* (a) fr5»*Sft5riWHWit*3 5-9 811% 
0£^¥ffi (^) + (a) = 1 0 011%) T*&*ftT 

mftmiL^nm&fa (a) m^^mmti;^> 

[SS*ni 2] ±5E®^tt^F6£!ft*^#>gg^K{b^ 
^WuerWWfi^f* (a) ti\ : 
R'-COO-S i (L 1 L 2 L 3 ) [III] 

[^[III]^, R'tiCH2 = C (CHj) CH 2 = C 
HOOC-CH=CH- 1 HOOC-CH=C 

(CHs) -<Do-%<D\^-?ftfr<D&X'^-£ftZ>, 

ise^*&©-rss«s*^L, cnss^o-cooH 

L 2 > L 3 «S^(C|B]-Tt.S73:-3T^Tt i < , ^tx^* 

nK^7-»A s 1 ~ 2 0 cDSBHtcfe t> , laarwA/ 

J]§F^S7';L'^;bS, 7$S^K{b7K*S, r^;b^;b 

s^oi^nswast^w^-rn^^-ro ] t-ssn 
-5 v jv^fma s/ u— h m ffli*^ 5 sns 

*»*(ftfe J: tf cti fc: ttfi^nIftlftJplBa*«#*»* 

te^e^sttfi^ttTfe^ig-^JS 1 1 icmmz titzvm 
fiSc»*fe^ttM^* (a) (^^) r^u 

1 4 ] ±asifl?^si=, ( b ) 7b^ mmm 
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m>Rw 1 5 ] AiummuismrM ( b ) av MEBg-ftaai 
fbffli;«Mk«3b^asffl«we*siiijR^ i ~ i 4^ 

1 6] _hBE»3R«£fM»5ft (b) 8 0-9 

9ttfi%ofi<Dffigf{k»fc 2o~i mm%<nm<Dmitm 
r.m (M^nmw 0011%) frcb^ctttmrnt 
•tztmm i - 1 5 ©^•rn*^rdtt©i«i5»ttiiaj* 

[»#JSl 7] ±82 (a) i»*5ia* (b) 

1 OOfiaaUfcjtfLT, (a) tK#*2~5 0ffi«ff, 
( b ) rWA?k 5 0-9 8 SSgfiOfiT^Wf £M$£ 1 

[fflMUHl 8] ±§B (a) J«#t5,j:tf (b) iMHcijuX. 
T, ?^Ct«^J (c) *^W«-SIW*3S1~1 7 

[»#ifU 9] ±aEIW^»J (O tf, hiJ7i-Wa 

£M¥V?-*>m, N, N-y^f;l/yi'Dn7xz 
2, 4, 6-h , ;*nn7i-;l'VH';F, 

2 - ^ =f-)\>=f-% -A- tert-77-JlT 57-6-y^D 
7°atf;b7'5 7-s- h U7->*X 4, 

2 - n 4 V- 3 -^->t5«t 

U'2, 4, 5, 6-f h7^nD^77^D7h l JM 

css5Rfla 2 o ] ±M^mmmn u) t>\ hj 7x-;i 

In y • 75 fcti-r h77i cc;Hn > • 7 > 

^AtST-fe^W*^ 1 8$fctil 9 {Cge«g(DKf?^^ 

[W*St2 1] ±9Efr«l»«*J (c) *\ F'J7i^ 
• T^ygStt^Tcfi-r h77i- ;l/#n> • Tis 

JR 1 8-20 OV^n^KEilOlWffilfefifflritifto 

cw*«2 2] ±3a^«Hf^ffj (c) fy\ &m\£v?-* 

feo 

[MJS2 3] ±^Stf'J7 1 ^^M (c) tfHlfy*- 
4- y S fz liffiia ti u > § ISjRjS 1 8-220^ 

C»*S2 4] ±BE*«l»^SiJ (c) tf, 4, 5-->** 
OP — 2 — n -*>7-1-)V- 4 - ^VfrVJ y- 3 

1 8-2 3<D^-?tifricn?.ifc<Dffiftmn 

f/V'J V- 3 -*>T&%m$<.m. 1 8-2 4cDt^-fft 



[Wjj&h 2 6 ] m>j<ih i~25 ©tvrnfrteaeaow^ 

[SS*ri2 7] ?»*i:Sf« , rs«Mlfl^*fct47k4'«Jfi 
%0*SB^\ ffljRift 1 -2 5(D^-ftifrlcnEM<Dffiftm 

[gijRiH 2 8 ] ?g7j< t w&t z mmnm s fc «7j<^#i3£ 
tycoum^. m^m. 1 -2 5 ©v-r n*^cgesc©B5^ 

[0 0 0 1 ] 

»c«nfeiw?5-«&fi*JB*a?*s «t 3 ftro^^ffl/m 

ISiSiMJI, RW«aj)KT«a £ ft fc IKMfl S 7c ams 
toft 6 t?KIIBIIfin«S fc«**«KfiW<OI»m?3ffifcli|-r 

20 So 

[0 0 0 2] 

MfcLT ««X X3W*«< k^jj*H«e*ffl ^ S ft T ^ It 
7b\ a^-eti^ft^O^^ttOWjS*^, C(DJ:^/S: 
Hrf^SiJOffiffl &WI9m ?tit^§ 0 C ft tc ft t> § K^SiJ 

l> c ft mmmttto&mmvsftit- ft ^ ^ i H^ram% 

30 

[0 0 0 3] ©tJfrW 5-1710 6 6 ^^$HfCt4, (a) 

ttf*2~3 011%, (b)7KS?at3<fcOVS/£{4T = 7 

£ - ;H|iffif* 2 — 30 fiffl% t3 «fc tf (c) 
ffi^-nJfllfttoO^ffli* 4 0-9 6 ffifi%fr 5 ft §7jn7K>> 

X (^T^v-'T^TjyW^ yfig) SiSf^BE a- L 7c t O 

# 6 ft , a»!iffliWK-it^**WE * ft ?> s-satSc^ ft r ^ 

40 So 

[0 0 0 4] ®^l!3¥8-2 0 9 O0 5%^(ai, R 
p-COO-M-OH (iW, R p«»*tWfl§^r?fxLs 
M(i2«CD^Mr^^-r 0 ) T-«^ftS^I*ltC#JS 

[0 0 0 5] (D^UB 5 ? 9-2 8 6 9 3 3 ^^«fC(4, R 
so p-COOM-OH Cftek R p(iS^*fitll^^L, M 
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m (B) ttrnzhfo'Tt \mmnmm%mm^zft, m 

i:LTt4, rnJ±(D2ffi<D#g)Jjf^*' ! fetf ?.n, £fc±!i! 

X- # £ B ,1248 2 ft T V ^ c 
[0 0 0 6] LfrL&#6» ±3a®~®0*4i«fcffitt 
©tere&Hfflritl*** 5 * 3 IWWIWMs «fc tfifflHTU: , & 

sft*»B§ mmsm t>\ mm* m rtv w 
it. mmti wmmic <t -=> t ttsw^sya^w l/s o , $ 

mmzsitt l e a s c ft e. 20 

[0 0 0 7] ccofcto, MNU • *4>«iffl*©Ji#*fctt 

t cm& a to/k^wm -r a ft 5 a is a ffiiis* 
*«w*^a-r s tc s o fco 

[0 0 0 8] 

«B<DSW«f?&:£tttcftft, aS^M/^A^JfM^ft 40 

U# S «fc -5 &^Wi£tfM-f 5 C fc #T- * 5 
[0 0 0 9] #5SWi, CtDP^^fflfig^J^P.JfM^ 

«t tftSRt§&llt-e*fflS ft tEHIfi * fc ti7k45#?5ifife& 



[0 0 1 0] 

[5g0^icDlffilS] ^awcift^aftfflfiRlfcfi, (a) fi^- 
*5<fct? (b) gf$%£tttfcfc (b) ^MLT%0, 

^osgfkSi (fti««lfl:^fcW-ot.o*l»<o ) fc*^ 
[001 1] *^«P)j^it^n^{cfc^T, s^-tt 

(a) (4, Tf[l(i)~(lll)«Mft^T-^5Ci:*W-S L 

<, feSVHi, (ii) ^H^tclg-a-L/iH Hn+i/S 
^ft, fc t * t4£«^ (c LfttFD* ~>st<^« 

14 ( i i i ) ffi-a-ffi^fiSffi * VSS -> U ;HX -r ;l/fig^ W 
iiL^m&m&fo, ittX.&i'VJl' TWVU- 

[00 1 2] ^mmvmmnmr&mc^^T, ±sm 
^m-smm (b) A^stfbn (mitm-m) coarse 
gg-f t» - « ft fc t © t & % c t &m * 1 1/ \ * 
%0fl{ct5^Tt4, ±.mmm&swmm (b> ^8 0-9 

9 fi»%(Dfi03l!figft:ffl^, 2 0 ~ 1 Ira%CDBgfk^~ 

* (b) mMtmnmrnzt. mtmm-t&ctK.*. 

K>Bf&Zntc&CDT&Z>C£tfm$. L^. 
[00 1 3] ^fgnjicoK^^I-ffl^tc^^T, ±sE 
(a) fiSc»*5<fca' (b) fiSc^co-arff 1 OOMM0P(c«L 

T, ( a ) J&Mt 2 ~ 5 0 mmtftK (b)lSM5 0- 

9 8 m&s\wmr°^-t z> c £fi>m% li\ 

J^a^ffllSftllCfeO^T, ±Se (a) (b) fiSt^-tC 

[0014] *fm<DW5mmmmi$.mcis^r, ±ie^ 

«l»^SiJ ( c ) h'J7x -;b^n >- • r ~ 

ym* n, N-Wf^on?!-;^, 2, 
4, 6- h U ^nn7x^;l/?Ui'5 K, 2-*=f-j\/=f- 
4 -tert-7^-;V7' 5 7 - 6 - i/$ Ufu ¥ll>T 5 



/- s - h 'J7->*X 4, 5-v'^na-2-n-*i7 
f;l/-4--i'Vf7V'U>'-3-*X 2, 4, 5, 6 

±ifB#aW^?riJ ( c ) ffhV 7i-Wn> • T 5 >fg 

7-*ym$5£lf/l£rziZ4, 5-S>'^nn-2-n-:t 
i'^-ji- 4 -^vf/y'y >- 3 — 4" >T$> § £ t ffiff 

[0 0 15] *«iWOHaW*fc{i7K4'1«ii ! l*(fi, 

fSMf zmmuz rzii7)<.tt>m&y!i<D&mt>\ ±ae©ra 

[oo 1 6] *mw<Dffiimnmhtm*. ximnwm 20 

<D mm s ± tf s nana t± , c 
[0017] *mRcDmmmiz<D\m-/;&?immm 

(Dis^Hif'P^^o 30 
[0 0 1 8] 

fE^tt^ggft * y »&«ffc£1*fr 6 Si * 5 n 5 /£t7 

( b ) imm<Dmi®mit&v>)t ttguao^»-e*So 

s waraf**, rft^m (x> 
- r^a^f* (x) j «ff i: U 3 c i: 3 . 

[0 0 19] «T, COlW^^ffl^+fC^SttSS- 

TsE-tei^ [ I ] : R'-COO 
K [I] C K R'(iCH 2 = C (CHj) -, CH 2 = C so 
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^ ( a ) > *mj(pm?3mnic&m £ n s tmrn^n. 

(a) t LZIZ, ( i ) ffl-&1±^<fiaftI*;U^>g!t Kn 
^ U ;l/Sg#Btgfi5c»¥te##i±M^f*, ( i i ) #Mi?(-?fc 

fi^#«a^{*, * a ( 1 1 1) a^t^fifsfn ts >m 

[0020] *«wow?5-aftfi:«efflsnsfl^tt^«B 
sija-rs^ajs^fcLTtt, swi*© 1 b, 1 u, 

lib. Ilia, I I I b, IVa, [ Vb, V a , 
V b v VI b, VI lb, VI I I fik£)1kffiffi=?tf&lf 

mt&llClZC Zn, NK Co, Pb, A 
K Mg, Sn, Si, Ge ^cD 2 ffiW±£D^«M? ^ 
felf?>n, (ft'tCu, Zn, S i^t<(C(ifSLt\ 

[002 1 ] ±nm&^mm*fr#>M&m<t& ! ®ii8. 
ftmtL-smpkm-esVf- (a) ^Mtstiiswcu, 

Zn, Ni, Co, Pb, A K M gT&Z t^lclt, 

[0022] *aiflofi^it^iaft*;i/5Kv«*jR{t^ 

»rii»*ffi^«ffl^{* (a) ^«t5T«*;Wf 

^^i;<{cw^L<, energy ;u»i:^*^u/m 
[0023] ffl^-tt^eaft^/b^'yiBg^ Fg^v^gM 

*«iaa»*(ft^«ji^ft: (i) , fcfcfctf c^*) 

#fl¥ 8-2 0 9 0 0 5 9-2 8 6 9 3 3 

-OH [I] 

H-, HOOC-CH=CH-, H00C-CH=C 
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(CHj) -<Do%n^-fft-fr(D&X*K-£ft2>, ^Fgfrfn 
K : -C OOHti^Si&i^ixXT^b^ffMLT^T 

[0024] flija2-S5it [ i ] -ea^nss^FrtteS^ 
[i] *srwr5«a^f* cw-ffi^f* en t$>m n 

[0 0 2 5] c«DJ:3a»a^# [i] ti, ^rtK* 

f* (MIIh) (f<D*;l/#*'>;l/S 1 ^McftLTO. 1 ~ 
1 tMit-ffli^n, ^TzHattu^^-i/^Ws 1 ^ 

tC#LT0. 1 ~ 1 ^;KDffiT-ffll/^tX5o 

[0026] *^(cfc^T, ± ( !Mi=rtt^S§ft#/i/*- 
V»^8ft#H!»*fl4iM& atftl^l* ( i ) ©UttWfc 
^■fiic&i: LTii, W¥9- 2 8 6 9 3 3 *§&«fc§2tt 

s n t 0 ^ s «t -5 , ft=? ft ic ±1 iv # * ■> urn* % Pk 

wmiE&rc^z m<o&m ±mm\tm s fc « 7kfi£{k 
it miasm csfcttW) <o»{k«j**vHi7jc»{k 

tHtjSfflt*tSJtaL, 5 0-2 0 0°C<D?gJ*T* 1-2 0 
[0 0 2 7] ^rtfCA/P^+^^S^Wt-Sttfi^ 

* c ft 5 Ofi^tt^lfift*;l/# >figUiffl 
f* £ ftffi^ k -5 & flUcD¥E{* Srftffi^-S 3 c <t 40 

[0 0 2 8] ±8Effl^tt^fia«l*;l/#>»t Fn + v't 

islam ai* s tt fi^it^iBft * ;i^mmmw tnm 

K n-yn^I/ (^) ^V^utf/l/ so 



10 

7>UU-b^ n-7*-;I/ 7*'Jl/- 
K ^V7Y;l/ 7^'JU-h, t-^;l/ 

7^Ul/-h, Z-x^vWv^vvb 
K ^VVji (*$o r^uu-K xf7U;i/ 

T^UU— K ^J>-^ (*$0 7^'Jl/- 
K 2-^h+->x^;l/ (^^) 7^'JU-h, 2-x 
h^y7°nh°;b (^^) 7*'JU-K 2-7°n^+v 
xf;l/ (^^) 7£UU— K 2-7h + ->xf;b 
7*UU-h, ^F + i/yxfl/y^U^ 

;l/ (^^) 7^'JU-h, ^y^;Uxi;b (^^) T?V 
U-h, *OI!liai|j6(l3fiom«f* ; 7xx;l/ 
UU-h, ^ (^^) 7^'Jl/-h^ : SK 
mmfo, ^xf/l/vux-h, ^vyn^vl/x- 

xf^-xfTUVi^vl/x-h, ^V7°nh 0 

[0 0 2 9] ±IBS^f±^fU*;b^>Bgt Fn + ->^ 
(± M^tt ^ffift * ;b =f> > SS*fi^* i: 

yntfyb (^^) T^yU'—K 3 -t Fa^->7°atf 

7{"JU- h^KggS^ 1 fi^-r^^ftl^ffii*: : 
2-tKo+->if;l/ (^^) 7i"Jb-h, 2-tFn 
+ ->7°Dt°;l/ (^^) T^'J U-FH0 2-3H* : ^ 

[0 0 3 0] ilEffl^fM^nA^^V'SEt Fn 

f-;l/T5yxf-;b (^^) 7^UU-F, ->"xf;l/7 5 

;b (y^) 7^l)l/-h, ^f^S/?^ (y 
^) T^'JU-h, y7f^7 5/xf;l/ (y^r) 
'JI/-K ->7f;l/7 5/xf;l/ (y^) TtVtl'TS. 
H\ f7f;l-7$77nH;b (y^) Z^U;bT^FIf 

<d, m — -m-cDTs.smgrcizT s. FS^wr^^flt 

[0 0 3 1] Sfc, ±fcfi^^ffifflrt;l/#>i8fc Kn 

mfot&m^L^zmcDmmfotLT. ammo*, x 
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[0 0 3 2] ±E2ffi#^TfeSilliia (^fc(i^) <D@g 
[Zn (OH) 2] , |£{t*L /K6gfk«[Cu (OH) 2] 

[0 0 3 3] ±ffifi^tt*ttfa*>l/jK:/Bi: Fn + ^i 

(O , fctxif r 

R'-COO-M-Ln 
[iUII]^, RH£, CH 2 = C (CH3) CH 2 = C 
H-, HOOC-CH=CH- 1 H00C-CH=C 

(ch 3 ) -m<D5 %<D^i?nfr<D^r*jn-$riz>?Fffim 

/US : -COOHti, ^JSSfctiT^n— ;U^fcSJSL 

&mJM?*7jkL, Lammti>i<#>m&m ■ -ocor 

2 £r^U R 2 «K^ 1 -2 5 ©Spun* 9, IM7;b 30 

^s^-Tn^^u n it^mucom^iswi.- 1 <o 

[0 0 3 6] ilELtffc/l'SpVBEHS (-0C0R 2 ) 
T&£±Ilsr, d©j;-5*»«r^lWLt#5A;U#>SS (H 
OCOR 2 ) i:LTii, flgSSS, 

>m. timMs xi^om. u/-;^ y/uvi, 
[0037] ±3e— «iC[ii]T?a*n*fi^it^ttft* 

;l/3j?>»&«**«(*4:LT, fefcAtf (*£) 

: [ (CH 2 = C (CHO -C00-) 2Z 
n] , 7 * D : [ (CH 2 = CH-COO-) 2 
Zn] , **W>\sm*>r*i/?,l»: [ (CH 2 = C 
(CHO -COO-) 2 Mg] , r^U/UBSv^^ 

: [ (C H2 = C H~ C OO-) iMg] , * % >7 [ ) so 



m$\ 2001-288398 

12 

#MtSm»<*(^) KtH * « fig 5> ±P- {it * ^ iffi 2 ~ 6 5 ffiil 
*©rit^*fiC*^g|{ffl-r*fc^ 3 5-9 8ffifi% (f&ft 

mfiW + mo^tt^r 1 oojiift%) Ttsnt^^t 
0***1/ ens. 

[0 0 3 4] ^flP^OIi^Mffl^tCfc^T, ^fiMj 

(i) , fcfcitar c**) r*'j;mi:Ko*f4itt 

^*ffl^fttta^»©«[¥^-7-««:, fflfS, 1 , 0 
0 0 — 5 0, 0 0 0, 5fSL<ti3, 0 0 0 — 2 0, 0 
0 0T-3&D, #^Xfc^rSST g(±, -10°C~+6 0 
t, W£ b< ti+ 1 0— + 4 0°CT-fe<3, S&ffiti, 8 0 
-2 0 0T$5„ 
[0 0 3 5] MMMS^M^LJt^ h'Pt^ffi^Sl 

il 

wwa^* ( i i ) fctftfig-r s fi^tt^teft * 

[II] 

;bSSSS1 : [ (CH 2 = C (CHj) -COO-) 2C 
u ] , 7 t> V iVmm : [(CH 2 = CH-COO-)2C 
u] , : [ (CH2 

= C (CHO -COO-) ( ( C3H7) 3C-COO 
-) Zn] , tl— W-vt>mW.mT>7V U-h : [ (C 
H 2 = CH-COO-) ( ( C3H7) iC-COO-) 
z n] , i-yr- >mm%i)<5i?V U-b : [ (CH 2 = 
C (CHi) -COO-) (t7f>'l!iil) Zn] , 

-f-yy-ym^r^ v u— h : [(ch 2 = ch-co 

o-) (j-y?->Mmm zn] , sm#isaE»^^^ 

Ub-h : [ (CH 2 = C (CHj) -COO-) ( ( 
CsHs) COO-) Zn] , SS,Si?3E§ST £ U V— 
V : [(CH 2 = CH-COO-) ( ( CgHs) COO 
-) Zn] , SlfiSv^^^^^")!/-] : 

[(CH 2 = C (CH3) -COO-) (CcHsCOO 
-) Mg] , ^SfV^i/^AT^'J U— 

h: [ (CH 2 = CH-COO-) ( ( C3H7) 3 C- 
COO-) Mg] , 7^-+J-^'y ^Sgai/X^U U-h : 

[ (CH 2 = C (CHj) -COO-) ( (C3H7) 3C 

-coo-) cu] , -£&mm*$?v u-h •. 

[ (CH 2 = C (CH3) -COO-) ( ( CsHs) C 

00-) c u] , ■ty'rismmtztvi'-b • [ (c 

H 2 = C (CH 3 ) -COO-) (t7f>iiia) c 
u] , t7fyt«7^'J b : [ (CH 2 = CH- 

coo-) a-yr>m£&) cu] , x^-x^r 
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[0 0 3 8] h,TiH-fe l i\:[II]T&$tX?>fi-a-ttWd!a* 

mmmfoU) tnm^tfcte rivwmmm mtu 

#>ttt Kn+^«ttrfi»mffi^«ffl^f* ( i ) * 

^pi^c^'fflT^So c<Dj;^^fia?um»* (d) 10 

[0 0 3 9] *«WfCfeV^T, ^JRK^KlS^Ufct H 
&H#jS#¥tt^ittifi£{*(ii)> fchx-ti" 7 

t>* 3 5 - 9 8 ffifi% 0Sf>m{u (<0 + (D) CO^-at^ 1 0 

011%) Ttsnti^o 

[0040] ^es?n^af*(^)*jj;t>*(D)^ttfi-g-$nT 

#-fti^<oa-¥^-7-i(i> 5, 0 0 0-10 30 

0, ooot'S)^ 7y'7Xte^tajaT gti, IS-20 

°C~+5 0tT'$5„ *KWfCfeVT, M^-tt^egftA 

^37jffi£ LTfi, (1) ~ (3) <D^-ftlfr<Djj 

7 - 6 4 9 8 5 Steffi, «PWPF 4-80205*1 
t*l J *l¥ 4 -8 0 2 6 9 1#Dfl¥ 4-802 

7 0 fflffilS 63-1 28008 ftlflUS 

63-128084 ^Hm, tSfPwW 1-16 8 0 9 ^ 40 
$H, **BW5 - 17 10 6 6#&«5M3i:tf«FlW J F 1 0 

-15854 7 ^'AmicmTiiznrciimcmKZfr&rz 
immt %ctic&K>, nmicmmt sttma, 

R'-COO-S i L 1 L 2 L 3 
Kflll]^, R'(±CH 2 = C (CHi) CH 2 = C 

HOOC-CH = CH-, HOOC-CH = C 
(C Ha) -W-O^^CDl^-rtl^CDx^T-^^ta^^gaft 
^^^SWtftS^U cn&i^^cD-COOH 
li s &ffi $ fc ti T ;l/ n — jim t S.!t L T & S fi x 
Xf^MUT^TtJ:^, L 1 , L 2 N L 3 t£HlHC so 
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[0 0 41] ( 1 ) LT> fi^tt^ffi 

fnA;i/#yB^«JS«Htttt: Lmiktmcit (*2) 7'^y 
Bift^ffi©maf* (Dj ^wufsgffl u * - ~> + u 

-7f;WW+->*^hx-h (t-BPO) 
j/#;l/ffi^|ffl^J<D#£~R;:> 6 0-18 CCOSifit 5 
5-1 4B$iffl}«j»cfi^s-escfcK:<J:»K JFM£-<±?>£ 

[0 0 4 2] ( 2 ) ^©m~C073?£ t LT> ffi^tt^pffi! 

t+->t?bx-h (t-BPO) m<n^iyti)Vm.^,% 
J&fflOfiFffiTfc, 6 0-1 8 0 °C»rS/aT 5-14 B$|B| 

[0 0 4 3] ( 3 ) ^com=.cD^?£ t Lt, ffi^tt^fit! 

a*;i/# 7f'j/m 

M-h (t-BPO) 9f©9^*;l/fi^B»»»J 
W^ftTtC 6 0-1 8 0 °CC0filST- 5-14 H#ffl^ 

Rg^^fe (^^) r^U;l/»(-f)j^6«IW 

sn5i» w ) *? ct a* c © w t p<m^m 
rsHixommfa (d) e. tsv sn«*»*ffi* e * § «a 

is i: i^ao^js%^wr s t nmmt^m] (-) ^sjs 

[0 0 4 4] ffiiS-tt^fiaft ^ ;b4Q5S g/ 'J ;bxx -r ;b;i)c 
*5g H/3 f c fc V > T , M^-tt^^ffi tl )l>& isV Jl/X. X 7- 

^) r^uu-h«»*te^Wttffl^(*{4, -irsiii 

I] : 

[Ill] 

ibi— T'<e.k&ot^t& <t<, ^ti^'n^^iri?^ 1 

-2 ocDIEH[c$>D, «^7;l/*^l/S, IBSSJ^fk^K* 
a, 5?#^fk7j<i5ffifcJ;a' ; eti6cr)g«i^tD^ %<nm 
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[0 0 4 5] ffi^tt^ttft*;l/#>BJ2/U;l/xx-ryI/* 

3 it i ffi, 5f^L<«2f0. t<tcjif$ 

!f$U\ 10 
[0 0 4 6] mWmctt, ^^;bS, x?-;l/», n-7° 
pfc!;l/», -TvynVl/ffl, n-y^-;l/S, sec-7f 
Jim, tert-7m -rV7f;l/S, n-T^;b 

^V7^;H, ^zwua, ^T^a, -rvvl/ 
i> ^ p t ^ f ;bS 5: ^ o ^ n 7 ;l/^;bS> 7i-;l/ 

[0047] ±as— nasiiin-eigsnsfi^it^fift 

£;i/^>gr>U/l/xx-r;b QMflO i: LT> HfWfc 20 
«T3BO->U;l/ 7^>JU-hSM/Tt5i:fctf 

x^-;l/i/U;l/ 7^UU-h> hUn-7°ntf;b 

7^'JU-K h'Jsec-7f;l/^ l J/l/ y^) 7^ 
UU-h, h'Jtert -^;l/->U;l/ T^U 

h'J7i^b>"J;l/ 7^'JU—K 

>f V^D T&Vls—bs xf;l/-y 30 

-^77n^y"J;b (j*iO 7^Ul/-h. ^77 
f/b-^VyaW^V;!/ 7^'JU-h, s 

ec-7'W-7V77Dt: 0 ;l/7y^ 7?'JU 

U— K 7i-;b-5/sec-7^>'J;b (*30 T 7 
y'J;b T 5 U K 7x^1/-^ t r e t - 

uldjli/V;]/ (y<^) 7^'JU-b, i/n-y^-;!/-^ 
y-/D t£;l^>D;i/ 7*UU— K 7^V7f;l/ 

->fV7 0 ati 0 ;b^U;b T^U U- K v s e c 

-y^-^y^n^l/y'J/b 7^'JU-h, 
i/^^PA+^i/7x^-^y7ptf;k>U;i/ ( y 
$0 77'JU-h, y7x^-sec-7f;l/^ l J;l/ 
7^'JU-h, y7x-;b~tert-7f;by 1 J/V7 
^ U I— K ^7xx;Wy7f/^> 1 J;b7^U 
K ex (h U>f V7 p Pb°;b->U;l/) vl/i-b, ex so 
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(h'J^y7°Pl: 0 ;^>U;W 77L/-F, x^;I/- b U 
-f y^nlf;I/S/U;bvUx— K ^ V7°uti;b- HJ-f 
y7 0 nn 0 ;W> ] ;^7-7U- K b y^yypif;i/i/U;l/ 
-7r7'J >SgfflvUx-h, h U-rV7 p nb°;l/^U;b 

-7 lfx^>gj3E§BvUx— K h U V 7°n £;l^> U 
ij*f7^iffl7vl/- K h U^y7DL°;^> 
U;l/— ^^f-vBtftffi^vU- K h 'J^y^D^ 

[0048] iiBa-a-tt^flSft^^^^ffis/u^xxT- 

^rT«» rfihco¥«f*J (D)iLm UBS 

*«itoa»*ffldw«ffi^# (i) *M«-rsffi^fl?F 

[0 0 4 9] ±!Bffi^14^^ft^;b^>ggvU;l/xxT- 
;l/*»*ta^«a^<*(iii), fcfcfctf 
U ;bgr> V ;l/xxfW»WitS«i^W±, K * 

^ -T £ fill * *f L , c coffl^tt^fiSft * ;b # > SE U ;b 
xx-r;b^>Wi^ttffi^(iii) £ LTtt, ffl^tt 
iH»(*offi^tt^fiaa ^ ;b ^ >S? ^> U ;bxxf;Wif* 

astOTSo, tt-a-tt^eaffi * ;b ^ u ;i/x x t- 
»{* i: tt*^nr«afl!i^m«f* (□) 

S3ilt^:b^5 0-9 8il% (^W4(>f) + (U)cD 
^f+* 1 0 011%) T'SSftt^So 

[0050] 5piaa^ffl{*wt5«fctf (u)^«a^*nT 

^«ffl^f*(iii), 7ch^tf^U;b (^^) 7^UU- 
hric»*(a^#ttffi^<*0»VJ^»?«{i, HHS, 5, 
0 0 0-10 0, OOOT'SO, ^7XgWTg 

It, fflHf-2 0°C~+5 0°CTfeS o *«WfCfet^T. 

S ^f* ( i i i ) S 77r£ L T H , ffi^tt^figftl * 

7{'UL/-hWH) W)*5<ttfd(D*fi(*(-f)fc 
^■vU-7f;WW+^^hx-h (t-BPO) 

m^i/tifrm&m&mtDfc&Tfo, 6 o~ 1 8 o°ccd 

iaft"C5-l 4H-$I^M^^^r^c^(c e fcO, 

[0051] <m&m^mm (b) > ^%w^oi»^^ 
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[oo5 2] mmmit&mt lth\ M^oarwt^ 
(b) ^it(t iswfcfts^awfk^^ffinftw 10 

[0 0 5 3] (b) tt, 0J*fcf> ffiBHb 

«od*b8 (aDB«) ^s^bmiiu *{b».-«fcia£<bs 

(b) C±. *H«ffflFS5 7 0 7 4 3 8 

^3 2 5^7^aWT«fcli (Cu2 0) ^M*fi-T 
«\ $J200~490°C\ WJL<tt260 

-4 3 0 °C£DgfflT®S^W-?fMl. L < ti 4 0- 1 2 20 
0t7\ £ e»lCjf?Sb<«6 0- 1 2 o»as*n»t5c 
htcJc'K c<D«a[-?O^BB«rgI5»Wtc»{bS'&T, 3E 
afbJRUStt^OSBS^riaeoBJfbfflrJH (CuO) Kg 
fbS-&«CfctcJ:0»6n«o 
[0 0 5 4] *«HqoK^aS«fiJc«fftCfel^T, 

^{*r^3R (b) a, ffi»{b«fcttfba-«i:o^w*i 

0 0®l%^t§i:t, ffiIWb§Bti8 0-9 9ffifi%, 
»S L < « 9 0 - 9 7 M%OST% IMbS-WiS* 
a, -fft^ 2 0-1 M%> L < Ji 1 0-3 Sfl 

%©iTM?nn^o 30 

(a) |*5J\ (b) j£^c/jP;2LT, TE*CSf*#, »J 
*«R6i^S>J (c) ft Ho r^flDflijoiWW-JWj , S 
6tc«nTffl9J(d), *S«Bi7K9J (££»J) . 9 • 
tt»l«it»k ffi^tt^ttftA^I/^vBt^JKfb 
&«*»*ffi^fittfi^(* (a) 

[0 0 5 5] <*OffiO|»^ffl>*«WO|»r5»#*l»» 

fm (b) ^/jnx.T, waists (c) . mts&xs/ta 
< 0 ) *^li.t^Tt,J:i\ 

gaiSBffl (c) 3|g«W<QKy^^aric»t£:tei^T, <r 
«ISW5*I (c) fcLTB, thU^A, vns/'JA, 
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u l < , ? s \c \$m if u v^sis l 

V\, *OfflOW«IW?5»J (c) fcLTIi, rf7 

^W>7Ay*;l/7r^H, ^-/^-b^cofbi^ 

^-ifby^xm^-z^-h) , 2, 4, 5, 

;l/^>7pn7x^l/KI, 4, 5-^PP-2-n-* 
4 -^Vf77U >- 3 -*>\ 2, 4, 6- 
h U ^pp7i^;WI/^ ^ F\ 2 4 - 
t -y^;br^y-6 -y^P7 P D tf;l/T 5/- s - h 
VTi/XDftL, fftiE-rs h 'J7x-/l/*P> • 7^>$5 
{*, f h 7 7 x p > • 7 -) AK^fetf § 

[0 0 5 6] ±rd*«l»?5ffJ (c) (D3^T*H\ hV7 

StfU^-^>^, N, N-y7W^nu7x»/l/g 
2, 4, 6~ h U ^nn7x^;l/7W^ H\ 2- 
^^;b^-^-4- t -7f;l/7^/-6-y^n7 0 ut° 
;l/75/- s - h 'J7'», 4, 5-y^ua-2-n- 
t^f;b-4-f7f7yjy-3-tx 2, 4, 
5, 6 -fh7^PP^y7^n- h VJimj^ Ll\ 

[0057] setcti, cne>o^«ii»ffifiij (c) cow 

h'J7x-;WP>«7^>m rh77x^ 
Mn>-7>^^A^ tltiUftVi, 4, 5 
-^DD-2-n -JrZ^-Jl- 4 —f7f7 7U V- 

3 l < . $ 6ic«c:fte>*0fflrrs 

Cf/Sfctt 4, 5-^^nn-2-n v 7 ^-;^- 4 - 
^Vf 77'J 3 - * VSfflt^ c L< , c 

[0 0 5 8] h'J7x^Py ; T g >$h(£ 
h'J7x^Mpy • 7^y»ihU7x , J;l/^ny 

SBfcbm Bgw^T^v, f]gSiXr^>, t^sj^t^ 
> s ^rnaii;7^y«-7^y, $'i:7^ys/c 

n-t^f ^7^>, n -fy/b7 ^ n — V J fiy)\y 
T ^ n — h U fy;b7 ^ n-f h7r^7^ 
n - / \+ 4 tfy;b7 ^ n — *^*f^75 

7^'jy, h;b^^>^o^^r 5 y ; 

JIT ^ fy n — ^n+v^T^.^, S/n -t^f;l/7 5 

yn-fW^X yn-Ff^7ry, 
— h U -r^y;l/T5 yn-rh 7fy;l/7 ^ v n 



(11) 



t$M 2001-288398 



19 

hU n-b'JrW^X h U n-fh7f^7^ 
>\ hUn-^fy/l/7^y, h'Jn-t^^f^ 
;bT3>\ h U 7 x - ;b7 ^ = 7 ^ > ; n° 'J y 

>\ 2 — tfn»J>^ 3"b°n'J>. 4-ti°nU>, 2- 
^palfU^X 3-^ant°'JyX 4 — ^pntfU 
v > * H CO £ U ^ > S fc « * O&Stfti*^ O tf U ^ >S 

n> • 7 7 3 y$Sf*co-5 "5T?H;. h iJ7z-;b#n>i:a 

-r 3 >s ret* u t (Dmiwmmm^mnx 

[0 0 5 9] *a^O«3fi«-&#»* (b) * 

So 20 

[0 0 6 0] fh77x^D> ; TV^ — frAtfi 

x-;Wny • T 5>IB#T0J*LfcSB— 7 3>\ ^z: 
7'3>\ S£7ry, -NfnS7^^cI31-§fh 

[0 0 6 l ] ccDXoft'r F77i-Mn> • ry^e 
-^Afflti, tfiJ*_t£\ ^ngs 4 - l 5 7 l *t^lBfc:iE 
$g^n, »*b<«, TBEj£(i)Mvi)T^StiS 0 

(i) : (P h) 4 B • NH 4 (P h : 7x-;H) , ao 

(ii) : (P h) 4 B • N R H3 

(P h : 7x^/H, R : BBI»«Kft**»* mMiKvi 
ft*JRS*fcttr >J— ;l/8**U *tt«a!B8iS**f 

*<E>J^J|{»# 3-2 5, !ffSL<tt4-l0T'$ 

L<«6 — l 0t*5o ) , 

(iii) : (Ph) 4 B * NR2H2 

(P h : 7x~;l/», R : ra±Q!eJW«K{t**»$fc 

ti7'j-;n^L, aaffloR«ai^cBi— T*ta* 40 
9Tt^ai\ ) , 

(iv) : (Ph) 4 B-NR 3 H (Ph, R : |ff]±) , 

(v) : (P h) 1 B • N R4 (P h, R : |SJ_t) , 

(vi) : (P h) a B • (N C5H4) H (P h : 7x-;I/ 
S, NC5H4H : tfUv'-^A) o 

[0 0 6 2] ±K-f h77x^!/*D> • r>^&^^A 
Jfi(i) — (vi)fcLT, cfcOR4*Wtca, rh77i^l/ 
tCuy./yt-^ ±iES(ii)T*^Sna-r 
x-/1^p> • ^7y^7^T*§f h77x^ 
;l/#n> • y^jlT >^r^^A[xt(ii)^, R = C 50 
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4H9], f h77x-Mn> • t^Wy^^A 
R = CsHi 7 ] N rh77x^D>«f 
^I/TVt- ^A[S(ii)^> R = CioH2iK fh77 
jL^jlJiuy - F-r^l/T'^-t— ^AlSCii)^. R = 
C12 H25 K ^fetfen^o 

[0 0 6 3] ±fE^(iii)"e^5nS-r h77x^* 

py'^y^-^AK^ir^ tfjxjf-r h^^x 

-;l/#p> • i?7x- V^~^A[S(iii)ck 2ffl 
ORtf7x-;H], fh77xz;Wpy.y^^f 
>^~^7A[ii;(iii)cK R = CsHi7], rh77x 

^l/|ny • y^s/yi/Tv^e^^AlxtCiii)^, R = c 
10 H21 ], T* h77x^.May • Kfy/^y^ 

~^A[i£(iii)4^ R = CizH 2 5], ^fetf^nSo 
[0 0 6 4] ±HBx^(iv)T^^n§7 : - b77x-WP 

y • SgHT^^e^^AiS^ bra, tfijxjf-^ b^:7x~ 

Wny- h Ui^l/TV^:— ^Al5S(iv)^ 3fil<0 
Rtfxf;H], rF77x^*ny' hU^^^/l/ 
TV-fc— ^A[5K(iv)4U R = C e H 13 K fh77x^ 
;l/#p> • h iJ^-^^l/T^-t— ^A[5*;(iv)4i, R = 
CsHnK T" h-^^x— • h'J-fh^fy/b 

ry^--^A[xt(iv)^ N r = Cm H29 snSo 

[0 0 6 5] ±iaS(v)tSStl5fh77xxWo 

> • gHT^-^Aat bra, f5ijx.a^h^7x- 

Mpy • f b7Xf;l/7y^^i,[S(v)*, 4{0 
OR^xf;l/S], fh77xx;l/>fpy.fh7^ 
>/;l/ry^xi^A[xt( v)eK 4fB<DR#«R = C 
6H13], r h 7 7 xxMp yf h 7 1 i'f ;l/7 y^x 
^A[x^(v)4^ 4fl8<DR#R = C8Hi7 K xh^x 

-ji^uy • f h^-fb^fy^y^x^Aixt 
(v)^K 4ffloR*^R = ci4 H 29 \tf&if e>ns 0 

[0 0 6 6] ±iES(vi)T*SSn5f h77xx;I/#u 
y.^fPS7y^r>^^bt^ ff^iffh77 
xxMuy • H°'J yx->Ax^A N J~ h77xxM 
p> • tfU 3U^^A*H*^tf en«o fh77x- 
Wny. tf U^-^A&B»f**£:LTU:> *<Dt?D 
1 - 5 ©7;l/*;l/tf 1 - 4 ffl@ftB4ft 
LfttO, /NPy>^ (F, C U B r &£f) *M ~ 

4 fssias^ l <Dm&& tf e> n 5 0 

[0 0 6 7] cn^r h77xx;b#ny • 7y^x7 
Ai^O^^Tii:, -r h 77i-;Way • tf U *J=-VU 
^i$ftttfh77x^b#ny« HBH6«IS-T>'^e 
— »>Affi*W$ Ll\ rh77x-Wny«7y^ 

So ±ISf b77xxMny • r>^-»i7Affico-5^ 

tt h77xxMny . mmmriy'E^jummw 

[0 0 6 8] ^/c, ±HEf- h77x^Mn> • 
x^Ae09^Tfh77xx;l/#ny • L°'J y>^A 
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it, fh77i-Mn> • (lgll/j/KT^^r-^AiM^^- 

[0069] [^±MMi^Saffl^] *mmmmm 
mmmc m&-$ n§ ^^©E^fijattTaao * ft o 

»)* (b) fi, S^tt^ftfilA^^VR^iMfc^W^ 
Wita^«ffl^f* (HJg») (a) fc, ffl3S1S^f*t»* 

(b) t <£>£-.it ( (a) + (b) ) 1 0 OttSSWotfL 10 
T\ jffilS 5 0 ~ 9 8 ffiffigp. !!fSL<ti6 0~9 5ii 
g|5, Se>fCi(fSL<«6 0 — 8 5 TfiiftgflCDBT^SnT 

[0 0 7 0] #5g[WeD|fcf5&£Mfi^fcft^Tx iiijieffi 

(a) i:, (b) i:Oi=rst ( (a) + 

(b) ) i oofiftgpicWLT, m^m^nmmioii 
^ym^mit^m^mtL^m^m^w (a) t±M#2 

~ 5 0 ffiBSfl, »J L < li 5 ~ 4 0 fflMg|5, 5 6 fCW$ 
LOil 5-4 Oli^iTat^tiTfcO, WfEiH 20 

(b) amn 9 8 ~ 5 0 mmfa »sl< 

fi 9 5 ~ 6 0 ffiggPs $ btcWS L < ti 8 5 — 6 0 Sffi 

*«{t^wia»mffi^wttfi^f* (a) fe-=tr>'*^?a^ 

f*f/>* (b) l»^»ffl«WfKCO«!BB-P^Sn 

[007 1] sfc, aftfflrii«j*»cd*n*«JiBH}g» 

1 0 0fi«»t»LT, KM*«^{M»5|5 (b) Ci, & 
3+T*iffi1S 10 0-10 0 0 0 W S L < it 1 5 0 30 

-6 0 OfiffigflCOffiT^StlT^So C<OffllSI^ra 

* (b) ±8aoJ:3*«BK:*afc, f#e.nsi»^ 

[0 0 7 2] *aWOW^aSIB«WK«l,^T, 

(b) cDfiiitc. Mna^mmm u) tfmm, 

0. 1-2011%, dflKtiO. 5-1 oll%o 

a, fflBfttLx, mn, 0. i~i sofifflgp, si 40 
l<{±o. i~i 0 0 ffissisoaT'SE-a-^nso s^is? 

3-{£F;)* (b) £Ofl!i(c. c<OJ:9*aTW«l»^ffJ 
( c ) jb^ftffl^Wff K SE^nstl^^mf; is 

[0 0 7 3] #«W©Wra&Hffliatofc::l5^T, 
r^fll ( c ) tLThU 7i-Mn> • T 5 

aw^t*, isi^f mno. i~2oii%, «ff$L 

<kt:0. 5— 1 Offlffi%CDfiT : g-SnTl/>So *5PflGQ 

KiSiflfi/Sfttcfc^t^ *«RjW9J (c) tLzmm so 
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fF57i-lWny • T ^-^AiS^iE^-t 
Ett, ?Pflaft*;l/#>»*«ffc^«I^ttfi^f* (a) 

(@ff$7j0 lOOaiSCWLT, 5~9 0ttfig|5£>fi 
T\ !?IL<(i25~7 5ffiftg(5CDa-eBa-&$nSo C 

[0074] sfc, ^mmmmmnm^ 10011 

0 . 5-40 ffiMS, W £ L < « 2 — 2 0 fi*gf$<DffiT* 

L.i^t>^mncDmmmnmm.^ic^ nro > 

O 

<^$|J (d)>uIMiJt LXit, TCP (.bVtny&fr 
7tX7i-F) » iMlgft^ 7 -r >\ #y t£-;i/x?- 

[0 0 7 5] Ctl^nj^ljco? tgffsfb' 7 ^ V 

(D^^^mmit^^y-otLzit, jkv- (tt) sy«> 

rb i7X150j , rh3/^^-y^XA-70J ^if 

^^ffiHSc^tc fcV ^ {4, ±8Efi-&14^fia?P * rt"*' >St^k 
m%^¥fu##«fi^f* ( a ) 10 011 

i?P(c*tLT, 1 -5 OSfigl^ tfSKli 1 0-4 0® 

[0076] <sr«m547ksij (S^ffj) >mwkfttfam m 
•sm it, ffiftmmMtftm<Dwm%:i£.f±z:~mfa±-£-e 

* (C a S O 4) , ^rfiK-tf^-^-Y h^©«SiJ (iffia* : 

0 . i~io mm%, l < (4 0. i~5 ffifl%fi/fi 

< io >BSO^)Stg> ft ft, #58H©tef5!***ffl*K1*l 
[0 0 7 7] py">^flBS!t4a->">"f fC^^nSfitllg 
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fig, FnTkfx^vgg, f 1-71: FaTlfxf y 
gj, t!v;Ht, f't: KnTtfx^yfig, U^tfv;l/^ 

wbe, 7"7U>Bg, ;uxf>i, xf7U>is, 
%=f-vm%.)zwtfm. i ~ i 8Ss<Dt,©*^tf eru 7 

ffljfollBlteBtfcLT«:7 , *y;l/», * l"f >BL U7-;b 

[0 0 7 8] K*;l/#viE*««I*flWt-rsft« 10 
fcLTti, ^ffi^M^v^'ir-v-^A, tj;1/->>7A, 7/1/ 
vy#>, §fh ^nA, an, 

c\, c©#;l/# Kr¥^«ffl##)4'tc, [a] 

BfttLX, Mft 1 ~9 5ffi.«%> W*L<(i5~80 

wag-wwa^* (a) (o^) iooffl«aptc*fb 

T\ MS 1-3 0 0 SSiJP, (iff L<(420~200M 

<7 Uiki6 • fctBSKik&J (ffi^SiJ) b±i6 • %KR* 
±JW (*3BW) i:LTt±, WfcttJS&A U Ca, Zn 

X, /k^tV^fflV-y 7X^ t;'J77^K777X^ 

7-y^X, &jS«1»S"J*» SHbtfUx^U^v-y? 
X, fcWttfiJ&aVHl^&ftSo C<D<fc-3&*Uii:46 • fct 
KIWitaUfcLTti, ffli#{b£ OHO ®co rf^x^ny 30 

305J , r-^V X^n>4200-20J WfCDtili, ^fVX^n 
>A630-20XJ ^COffiS^Tim^nTt^tcDA^f P> 

r+ssfiSt^fc, 0>j*if, 0. 1 ~ i oaft%tosr@B^- 

[0 0 7 9] <aBS>(Wffi-»JW^.oaSSi: LTti, 

5o Si3S«fli:LTH;, *-*^7-y*, x£n-> 
7x>XVb-, WffWjb^tf^nSo iBlSIIkLt 

*, 7/b7, S3fi, »fkK«^5<DJ:3tc*1t 

T'lNSJCttoto : sttv (zno, s^bura) , m 

to. 5-4 5M«%®is«aT-sa-a-?n5 0 
[0080] <*<Dm<Dmmi&f$.h!ift>*ftw<Dr>mm. 
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-y KttMB, ? v a >fiif]g, h U 7 /l^/l/ -> U /I/ 7 * 

[0 0 81] ^kfcttfcS^ttaNzkiBttWJIifci:*.^ 

Btflii: LTt4, (fij : iffi,^ rnyywwj ) , 

fAn^'y 7'yFn->"x h— /Wdin^y^H'con >>' 

5Fl»ftl*;l/jJ«>S^JBfk^«B&W«ffl^* (a) imco 
cti&<0S6flB}gJ««»U:, KJr^-^II^cp^, 2 OS 

<?SfffJ>*KlflOKF^lfc**T?tt, ±gB<D<t -5 4*ffl*» 

h>*»#JfcLT»i, WAtf, MI B K^fctf^n, 
x— Tfr&mmt LTtt, f?iJ^ti\ 7nfl/>i7"'j3- 

;Ux— x;l/T-bf— h (PMAC) l?^fetfP>n5o 

[0082] < i^MMMffl^M^ji > *5gWPl»re& 
#>ii*«{t^i**w«a^* (a) t. mmm&wm 

* (b) cofiiifc. &&K:*.*)timm i im (c) ^©l%r^ 

it^ij, foioiiip,^. mm m ■ +■ 

[0 0 8 3] <MMMifflffl^SM> ^Wtoi%^^ 
l-Wfig^^, CTAtf, HOW, ifit^MW m : n-r, ift 
M. r?^7-, 77) , iAcX7 • IS7-73a«BfOlls&flPzkP* 
C07k^# 6 t 3fi^, }«#31SS, *JShV*;k S«HSf)W- il 
ffi • 7m?f<D <fc -5 **«j6^±*X*(D^i)Btt«l»U:l« 

[0 0 8 4] -r&fr^ *«WOl»t§»fifflJ«1**^« 

r*yy, -fe7b7^. x-y-nyA->*#cr) 

*»*«9©f •fSli&fiJWIBIBBKWtelB ±T? # S 4 if 
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r*, FRP, r;b5-£A£-££ift?a&3ll£-fc& 

[oo8 5] *aw©w^»«i««i*js^«i3ai 

ti^KihT^, LA^Jgit^©fc^ttAS'>&V\, io 

mi\ icm isntz mm* am l fc i^rf^^ffl^^^ 6 

[0 0 8 6] 

«J$#lMfiHMfftffi£f* (a) $5£.W£<DMm&&fo 
%m (b) %ttLtl^fc^ t*£*cD (77) r^'J 20 

Lit, amowasjsttfcwi, *t»aai«JW!*^a 

[0 0 8 7] *«lWOl»^^flg{±, C©I»»«6H«US1* 

T'ti, Jgt&^*©fc^ftA' i '>&l^o 
[0 0 8 8] 

[*jMiJ] 17T, *«iflfc-o^THffi0iJfc:£-3SS5fc: 
tC7f;-ro ) 

(l) (7 7) 7^J;Ht Kn*S/EtttttfWJ-3M&3ff 40 
«ffi-&^ (A) : 7 77U7l/gfi (MA A) 8lig|I, 7 
7 7'J7l/$|7^7b (MM A) 4SM35, 7i"J;Hgxf 

;b (ea) 2 8iifSisA^^§€y7-ii^ft (cne 
tttt-a-tt^ey v-^g+4 oil® mm mm?* 

7l/4 0ffiffig!5, n -77 7-71/ 2 Ofifi&O JCfgfi? (a 
ft 1 0 OffiSSP) L, fi^-M^lJA I B NcD^ffiTfC 1 
0 0t:T6B$Bfl{CM^Ttta-a-SJE£;S-ti:T, 5t~Tfi (M 

w) tm 8000 ©ttflt^f* (a) ismm (.mmft 4 0 
[0089] torta^* (a) 50 
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(a) vmim%& 1 tenure c 

© (5H^»A^ 8 0 0 0O) ( a ) g-fj!f% l 0 

OffifigflfC, ffi«B^4ffiffi3l5, ?)< 1 ffiBg|$£r/jUX., 1 2 

ott'i oii$p H ijs;r^fTt\ J8fesw*fffii*t?&5^^ 

7 U 7l/fi£t: Kn+-> 36Sa^ft fl^rf* ( A ) 

/Co 

[0090] mzntzM&mwm&c, n-777-71/ 
oicmm^m&mm^ntz (7 7) rf;;«tKo+ 

S/ffi«tttt3S«*^* (A) d*«t*WTOHJSSffl, itta 

(2) (7 7) 7 7 U ;UBEfc Fn^iffi^J&ftfcfrmfig-fj 
tt®-&f* (B) : 777D7l/Bg (MA A) 1 OfifiW, 

7 77U7l/S?7f7l/ (MM A) 0 3ifftg|5, 7 7 "J 7Wgpi 

f-iv (ea) 3 oftassA^&a^e 7 v-g-a-^ (en 

*7l/4 0fififfl5, n-:777-7l/2 OfiBffi) 
tefM 0 0MSSP) U ffi^lffl^J A I BNOttT 

tc 1 0 0°CT6n#RfltcM-3TttSB-SlS^-&T, ^?ffl 
(MW) A"i*<J8 0 0 0OWffl^«c(b)^Hj (ISI>^4 

0ffiffl%) %f#7Co 

[0 0 91] C (b) M«D$(D« / T-fflrit, 

«fi^f*(b)0|jjtt5P*« 1 fC^-To CO wttttm 

8 0 0 0O) ±±ffl#ft(b)^W^ 1 0 OfflfflgPfC, m) 
m 5 SfigP, 7K 1 tttt&P^/jPK-, 1 2 0 °CT 1 0 B#R8S 

5/gg«a*»«*^f* (b) ff^n/cflftfe 

V 4 0%(C«SSL/co 

[0092] c(o^vicmm y Ammmm^nrz (y^) 

(B) t*i?r«TO*H?J, JtWrtWefflv^fco 

(3) ffi§n^(i:^-o'Lfct: Kn+j/ST^f) (^^) T 
i";;l/ttffi«B*B8»¥fi£^#Wfi^* (C) :^^^U 
/l/g£MEfa (Zn (MA A) 2, rSfflft^ttiy) 8MB 
BP, y ^^'J7bggy5 L ;l' (MM A) 4Sfig|5, TWJl< 
lxf;l/ (EA) 2 8MBSP (cinettffi^ti* J v- 
^3+ 4 0 ffiBgR) *JS^J 4 0 S finis, n - 

•7*7-71/2 offiftgp) icmm (a-st i ooffittao 

L, S^MttAlJ t - B P OCD#ffiTtC 1 0 0 tt* 7 B$|If| 
tcmoTrttt^-SJ^SiirSCfcfCtt), ^-TH (MW) 
A^17? OWtt-a-i* (C) (D^ftm (HJB^(NV) : 4 0 
Sffi%) ^f#/c 0 

(4) LfcfcFn* ->S^&C0 (7^)7" 

7 u jummm^mi^mnm^w ( d ) : / 7 7 u 

7bg?3iia (Zn (MA A) 2, 8iffl{L3*tt«0 1 Ottffi 
gf5, 7 7 7 'J7l/g?7^7l/ (MM A) OffifigP, 7 7U71/ 

sgi^;u (ea) 3 01M5 (cnfitti^tttyr- 

^St 4 0 SI 1135) fciggi] (PSg7'^7b 4 0 fflffigi5, n - 

77 7-7i/2 osaa;) izmw (ait 1 0 0 3IBg|5) 
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u msimhm t - b p oco^&Ttc i o o °ct 7 u^i 

fcHraTttffl^SJSS-&SCi:fcJ:»), frTffi (MW) 
ft® 1 7?c0«ffi-a-<* (D) Oa-^jffi (HIIB^(NV) : 4 0 

(5) Ti"J;Hfcafi»«*»*(4d#ftfli^«: 
(E) : ^-tf v f Bift^ ? i"J U- h [ (C H 2 

= C (CHs) -COO-) ( (C3H7) sC-COO 
-) Zn] 2 6ffittgi^ 7*^7 'J ;Hxf ;P (EA) 14 

M (gm&f-fr 4 0 fiftgR, n-7^/-/V2 0li 10 
g(0 fc?g» O&fH OOfflfigp) U S3flPte&»JfcLT 
ten- B P OO&tf.Tlc^ 1 0 0°CT?7B#iafCt)fcoT 
ttfi^SS<*-e*C ftY-M (MW) jb^SKllTJ 

(e) tD-smm (.mmft (nv> :^j4os 

(6) r *U ;l«JHI^#iMfe^fT«ffi^* ( F ) : * i/ 

u-)V3 Qmrnm. n-ffts—ji3 ofi«8P<os^?s 

r«^9 0°Ctc-f£U CcOrSfficf^T^U;US!X^;l/ (E 
A) 27. 3ffifflgf5, ^^^U;l/i?v-^a^+->;l/ (c 

HMA) 6fifi^ T^'Jybgg(AAc) 6. 7 20 

as, ffi^«ftjA i vn 1 mmg\wu^mm* 3m?$ic 
a 0 situ m ^k2\m'suus^r^m (mw) a 
a8ooo cD^ffl a-f* ( f ) ^mm (mm> 4 0 %> * 

[0 0 9 3] (MW) tf1ft8 0 0 OcDttffl^* 

(f) 1 0 0 fifiSlk ftggii 2 4 MfigP, -T-^-rVSSS 
3fifiSP, ^>n-;H 0 ommffi&lQTL. 1 3 0°Ctc 
M&U »»Ji:«fc:WII*lfcSU f6aW4«*-Pft 
/l/«E»tt«»*fi[^ttlB^(* ( F ) ^riS* 

fl^jSfflN V 4 0 %tcpSLfco 

(7) 79 v jmmi&ffcftmfaminm&i* ( g ) : t * 

U;bS^p1 [Cu (A Ac) 2] 7mmttk ^-^7f7 
^8Effl***U b-F [ (CH 2 = C CCHs) -COO 

-) ( (C3H7) 3 c-c 00-) c u] 1 offiagp, 
7 9 V MBcx.=J-i\* 2 3 •nr t ii'?i; (cnp.ttffi^tt^/ v- 
£3+4 0ffifflgfl) «r«Sfgi| (WITT^M 0S«ffl5, n- 

7'^y-;i/2 oisagfi) (cr^t- (£-8+1 oofflsgp) 

U M^^'J t — B P 0<DifftTtc 1 0 0 °CT* 7 Pf IBJ 
K:SoTttfi£-KJ(&Stf*CfcK:«fct>, (MW) 40 

tftt 1 7j£>ttfi^f* (G) Of^#?« (@tT^> (NV) : 
4 0tfi«%) ^iH/Co 

(8) 79 V V /bxxf;i/fi)c7>«itS«ipft 

(H) : »IWH*#77^3t*i'n-^7 oaSSP* 
f±ii*, 9 0 "CtcfSU Ji^Ttc F U-T yyo U 
* V ]y— F 6 0 ffittSP, 2-^h+->xf;b7i"J 
U- F 5 Effigy ^ ^i"JU-h3 5 fflfiSPfc J: 

tffi£IHW&»JA I B N 1 SBfficOil^gffi* 1 H$RU(Ct> 
fcDSTFU 8JT*!f7fS, P!IJBSKT6«flffl«i#Lfc 0 
^tDffe, A I B N 1 fflffl;gPi: + ->U> 1 0 ffiHglUD^ so 
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1**2 0#>W*TMrFU SetcHfilS (9 0°C) tcT 
2l^mi«*¥*ttlJT«ffi^SiS*^|g«^ /rT» (M 
W) fr^ 7 5 0 0 CQ 7* ^ U ;l/gg-> U /bxX-r;l//£#Wi 

n^Pim^w (h) d*f»M*f9fc. cosjeffitc*^ 

U >£r/MX. T, 0^»JSE N V 5 0 % tCiiS L fc. C <D 
<fc a es^iSN V5 0%cW8?nft7j"J 
'J^f;HS»#tiSfi«fi^ft (H) £W»Mc*W 

(9)ttBWk^77^ y ■ ffip D p«. rb3^77^xi5 
0 j ■■ 1 4 . 5 , «) 5 0 

%, ttJg : 1 2 sjW XU 2 5 °C, Jtffi : 1 . 2 5/25 

u tv- cao «) 

CD 

(ll)^IJStt»t*E« : iffift* rc a S O 4 D - 1 J 

(yu^y («c) Si) 

02)^*yfi : iffi,Pn« r^-^>a R-5NJ (Witm 

xm m m) 

(13) 4, 5-^nu-2-n-t^f;l'-3 (2H)-TV 
f/yj > : i§iD a n«. r->— M>2 1 U , (P-AT 
VF^-XttM, Il7B^3 0ffift%) 

(14) 2 -If' J i/^Hr— A/- 1 KS^ffi : i«p a p« 
rffllf'J^^VJ (1*) «) 

(15) N' - (3, 4-y^nn7i-« -N, Ni>'^ 
f 1 ;^* : i«p d p£ rrU^>h-;UA6j (/Wx;l/ 

(«) S) 

(16) 2, 4, 5, 6-fh7^nn^y7?nxhU 
71/ : iSo a n£ rv U F C J (-9-yy 7n (ft) 
H) 

(17) N- (2, 4, 6 - h 'J 9 uu7x.=. )V) yW 5. 
F : SSpp* r I T-3 5 4 J (^/n^^t = (ft) 
Si) 

(18) 2 -^T-^f-*- t -y^)V7 = /-6-->^P7° 
nk";bS F 'J7y> : iffin^^, r-r;b59'D-;b 1 0 5 1 J 

(B*^^'^- (ft) Si) 

(19) *3S*^t*«>*, SEftJH»«3EBE^fflA : Control 1 
ed Depletion Copper ObUW (AMERICAN CHEMET EXP 
ORT C0.?±SD 

(20) m&msmm. m.<\&mm&Mtm control 1 

ed Depletion Copper (^itl) (AMERICAN CHEMET EXP 
ORT CO.ttSi) 

(21) mmM-sfovm. mtrnmsMmtm:-- control 1 

ed Depletion Copper (*¥4f?) (AMERICAN CHEMET EXP 
ORT CO.ttSi) 

(22) 3SSgl"bffl : Tn C - 3 0 1 J (HiiyAntt 
Si) 

(23) 2 -If 'J />5 ! -4--;b- 1 - + FUEiHtg : ffBp^ 

« r^^vv^j (3i--u> (ft) Si) 

(24) F U 7iiMn> • tf V ■ ffifitZ f*9 

3-pkj atiwbs* («) s») 
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(25) iHfc#U:r?-u->"7-y ?x : jffiS,* rf-fX^P 
>4200-20j (fftfcfkric (AO », fctRI»±»J, Bfl&a- 

(26) flg(^I§rv^ F7 7 ^X : iftS* rfVX/to>63 

o-2oxj m^itrR cm «k mm±m. m^yzo 
fflfi%) 

r^7UPGMj (^51/ («a BSD 

[0 0 9 4] 

5*- • • • »MJ£to<Dtti»ffi«#0%. 

4 * • • • • W^QMttffiiffltf 0 %^tm.7L 5 %W 

Fo 

3jg. • . • jfctti£1fctDttl»iHtttf 5%*iS*. 1 0%J-X 

To 

2 A • • • • ffctf £ ! &©tt58iEfSa' ( 1 0 2 5 % 

i js • • • • u^^mn^mw^m 2 5 5 0 % 

[0 0 9 5] 

o*- • • • m$>%M><Dttmffiffitf 5 o%%fflA5, 

CCO|5Ar^*^3mmX 1 0 OmmX 1 0 0 mmCD^:^ 5 
fttr^;Hg{C^O^)S^^ 10 0-15 0 ^m/fifCS 

Si^fc&ffiU SrS 0ft2O°C) {cT7BH*ilS?£*S 

C0mmWW?k, 1 mmX 5 OmmX 5 0 mm(T>^ £ <Di&it 
t£^;M& («tt) fC*Ofla««**^ 1 5 0 nmmictz 
YZ*-?\s- Kfcffll^tfU £S (K2 0 

(3)RTM^Agf±MS!fe 

J IS K 5 4 0 0 4. 5. X hT— ttJfttt^C^i; 
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[0 0 9 6] 

O : ffiHdtfft£ai£tt®K u{fi5 (ttfi) COMA": 2 0*SS 
x : HHiS%2:ft|£B$g>K ufg ©M#2 0W± 

[0 0 9 7] 

mmm 1 ] a4fc^-re^*a«oisiw^ffis*«ffiK(s! 

(H^40wt%.«S^(*^«tt8 0 0 0) 3 511 

as, tsjR{t^57-f >2a««, *msim», rn&rn 

10 ^ft^A4 6liai, r-rVX/^P>4200-20XJ 2 ffi 
Bgtf, rf-VX/^P>A630-20XJ 2 fflfftgp, BfrJ12ffi 

[0 0 9 8] Kt^Bfc, K05ffi-St***S*t* 

ftSB^^li, HIBK)r^14{cov^Tt±?S7Ka«3 

T!f-ffi4 m^WWttmMffitfO&Mz. 5 %J-XT) , 
20 6 y^T;Wffi3 (|BIffiiSj^5%€:ffi^. 1 0%KT) , 1 

2 * Ta¥ffi 1 (|B|ffi«tf 2 5 5 0 %J£TF) ^ 

so, mmmmmmi&mz, 3^tf«i6 

m) , 6 <7-J3f£T-s¥ffi3 0 ()im) , 9 * RfcT'Mm 4 

3 (ftm) , 1 2 yflitffl6 0 (|im) h&<3, C 

•a-tc t*. s¥fl (o : mmmmmtmfettf<DK umom 
tf2o*«) » i rR'&vimm ceo , 3^fltt*(i 
¥pfs co) fcfto, gw(ct>/£Offinfci»^tt, rstt 

30 [0 0 9 9] 

[HS6C»J2~ 1 6. mm 1 ~8] Hffii^J 1 ICJS^T, 

ifcl*<tOI»^iWII*f^«L, SJWtt, rfiffifi, WBEKSE 
tt^iifiLfCo KSJR*a4 1-^4-3) fC^ 

•To 

[oioo] <i©*4{c«tntf, ^lewonjSfitxjTti, 

40 ^LfcC b.1fftip%>o 
[0101] 

Hi] 
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gj (A) , (B) Jfl*>>-y-g)ttrt» #«^<04hft») 





(A) 


<B) 


ma a umm) 

MM A (WJAKJW) 
EA (W'jJUIlH) 


8 
4 

2 8 


1 0 
0 
3 0 


^/V-ff (11^) 


4 0 


4 0 




E^NV (%) 


4 0 


4 0 




4 0 
2 0 


4 0 
2 0 




10.0 


10 0 


*I«*«»fiMW 


WB000 


D8 0 0 0 



[0102] [« 2 ] 

»2 (ftgftttC . D. Effl^/T-PiMsE, jttAftg)*lft*) 











z n (ma a) 2 


8 


1 0 I 


0 


BH<b*tt 








/^ff'^iZn MA A 






2 6 


mma (mnmifHf) 


4 


0 


0 


EA (7*»J«*if*> 


2 8 


3 0 


1 4 




4 0 


4 0 


4 0 




H^NV (96) 


4 0 


4 0 . 


4 0 




4 0 


4 0 


4 0 




2 0 


2 0 


2 0 


■fru- (£«&) 


10 0 


10 0 


10 0 




#J175 


JW1 7? 


m 1 75 



[0 10 3] [S3] 
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33 34 





f ) 


(G) 




A A c (7*'M») 


6. 7 


0 


0 


CHMA(WMyja^) 


6 


0 


0 


ea tjwmm) 


2 7. 3 


2 3 


0 


MM A UWjWJP-H 


0 


0 


17.5 


cu(aac) s trmmm 


0 


7 


0 




0 


1 0 


0 




0 


0 


3 0 




0 


0 


2 . 5 




4 0 


4 0 


5 0 






4 0 


4 0 


5 0 
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